The title compound, C 16 H 13 N 3 OS, comprises an oxadiazolethione ring bound to the N atom of an almost planar carbazole ring system (r.m.s. deviation = 0.0088 Å ) through an ethylene chain. The oxadiazole ring is inclined to the the carbazole ring system by 40.71 (6) . In the crystal, N-HÁ Á ÁO, N-HÁ Á ÁS, C-HÁ Á ÁN and C-HÁ Á ÁS hydrogen bonds combine with C-HÁ Á Á(ring) andcontacts to stack the molecules along the b-axis direction.
Chemical context
Carbazole derivatives have been shown to have several industrial applications including use in optoelectronic devices (Fitilis et al., 2007; Peng et al., 2011) , dye-sensitized solar cells (Li et al., 2010) and photochromic dyes (Billah et al., 2008) . Moreover, fused heterocycles with carbazole scaffolds are noted for their biological activities. They are found in drugs such as tubingensin A and B and have been shown to have both antiviral and cytotoxic activities (TePaske et al., 1989) . The anti-inflammatory agents caprofen and etodolaca and the antipyretic agent nincazole (Ghoneim et al., 2006) are also carbazole based. The biological activity of so many carbazolebased heterocycles encouraged us to synthesize the title compound and its molecular crystal structure is reported here.
Structural commentary
In the title compound C 16 H 13 N 3 OS, (I), the oxadiazolethione ring binds to the carbazole ring system through a C2-C3-C4-N3 ethylene chain with the ring systems inclined at an angle of ISSN 2056-9890 40.71 (6) , Fig. 1 . The carbazole ring system is almost planar with the outer C5-C10 and C11-C16 benzene rings subtending angles of 0.38 (13) and 0.64 (13) , respectively, to the central N3/C5/C10/C11/C16 ring. Bond lengths and angles in both ring systems are normal and similar to those found in the numerous other carbazole structures (see, for example, Kimura et al., 1985) and those of the few known oxadiazolethione derivatives with alkane chains at C5 (Khan et al. 2014; Zheng et al. 2006) .
Supramolecular features
In the crystal, classical N1-H1NÁ Á ÁO1 and N1-H1NÁ Á ÁS1 hydrogen bonds form C(4) chains of molecules linked in a head-to-head fashion along the b-axis direction, Fig. 2 . These contacts are bolstered by the C4 atom acting as a bifurcated donor forming weaker C4-H4AÁ Á ÁN2 hydrogen bonds and C4-H4BÁ Á ÁCg4 interactions, Table 1. In the chains, the mean plane of the oxadiazole ring is inclined at 10.7
to (101). The N-HÁ Á ÁO and N-HÁ Á ÁS hydrogen bonds also impose close O1Á Á ÁN2(x, y À 1, z) contacts of 2.9516 (18) Å . Adjacent chains are further linked by C3-H3BÁ Á ÁS1 hydrogen bonds that form inversion dimers, enclosing R 2 2 (12) rings. This combination of contacts stacks molecules along the b-axis direction, Fig. 3 . Adjacent oxadiazole rings form dimers through Cg1Á Á ÁCg1 vi -contacts with centroid-to-centroid separations of 3.3931 (9) Å Cg1 is the centroid of the O1/C2/ N3/N4/C5 ring; symmetry code: (vi) 1 À x, 1 À y, 1 À z]. These dimers are linked by much weaker C12-H12Á Á ÁCg4 interactions, Table 1 , forming chains along the ac diagonal, Fig. 4 . This substantial array of contacts combines to form a threedimensional network structure, Fig The molecular structure of (I) with ellipsoids drawn at the 50% probability level.
Figure 3
Inversion dimers formed by C-HÁ Á ÁS hydrogen bonds (dashed yellow lines) stacking rows of molecules of (I) along b. Table 1 Hydrogen-bond geometry (Å , ).
Cg4 is the centroid of the C11-C16 ring. Symmetry codes: (i) x; y þ 1; z; (ii) Àx þ 1; Ày; Àz þ 1; (iii) x; y À 1; z.
Database survey
Structures of carbazole derivatives abound in the Cambridge Structural Database (Version 5.38, November 2016 with one update; Groom et al., 2016) with 428 hits for solely organic molecules. Those with alkane chain substituents, at least two carbon atoms long on the pyrrole N atom, are less abundant with 47 hits for organic molecules alone. The simplest of these is N-ethyl carbazole itself (Kimura et al., 1985) . This compound in fact appears in a number of manifestations as it seems to readily form co-crystals (Lee & Wallwork, 1978; Hosomi et al., 2000; Matsuoka et al., 1988; Zhu et al., 2014) . No examples were found of oxadiazole rings at the end of the alkane chains; indeed, the only derivatives with simple fivemembered rings in that position were dioxaborolane derivatives (Kalinin et al., 2003; Geier et al., 2009) 
Synthesis and crystallization
A mixture of 3-(9H-carbazol-9-yl)propanehydrazide (1.09 g, 4 mmol) and carbon disulfide (3 ml) in pyridine (15 mL) was heated under reflux on a water bath (333-343 K) overnight. The excess carbon disulfide was removed under reduced pressure and the reaction mixture was then poured into icecold water. The resulting precipitate was collected by filtration, washed with water, dried and recrystallized from mixed solvents of dioxane-water 
Refinement
Crystal data, data collection and structure refinement details are summarized in (Westrip, 2010) and WinGX (Farrugia, 2012) .
Figure 4
Chains of molecules of (I) along the ac diagonal. Centroid-centroid contacts are drawn as green dotted lines.
Figure 5
Overall packing of (I) viewed along the b-axis direction. Representative C-HÁ Á Á hydrogen bonds and -contacts are shown as green dotted lines. located in a difference-Fourier map and its coordinates refined with U iso = 1.2U eq (N). All H atoms bound to C were refined using a riding model with d(C-H) = 0.95 Å and U iso (H) = 1.2U eq (C) for aromatic, d(C-H) = 0.99 Å and U iso (H) = 1.2U eq (C) for CH 2 H atoms. Macrae et al., 2008) ; software used to prepare material for publication: SHELXL2014 (Sheldrick, 2015b) , enCIFer (Allen et al., 2004) , PLATON (Spek, 2009) , publCIF (Westrip, 2010) and WinGX (Farrugia, 2012) .
5-[2-(9H-carbazol-9-yl)ethyl]-1,3,4-oxadiazole-2(3H)-thione
Crystal data 
Special details
Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. 
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (

